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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Listing of Claims: 
CLAIMS 

1 . A method for trimming a functional resistor, the method comprising: 

prov i d i ng a th e rmal l y - iso l ated m i cro - p l atform on a substrat e ; 

placing a plurality of thermally-trimmable functional resistors on the therma ll y 
i so l at e d micro - p l atform on a substrate such that thev are thermally-isolated : 

subjecting a portion of the th e rmally i so l at e d micro p l atform substrate to a heat 
pulse such that a resistance value of one of said plurality of functional resistors is 
trimmed while a resistance value of remaining ones of said plurality of functional 
resistors remains substantially untrimmed. 

2. A method as claimed in claims 56, further comprising placing a heating resistor on 
the thermally-isolated micro-platform in close proximity to at least one of the 
plurality of functional resistors, wherein said subjecting a portion of the thermally- 
isolated micro-platform further comprises passing a signal through the heating 
resistor to increase its temperature significantly for the purpose of trimming said at 
least one of said plurality of functional resistors without substantially affecting 
remaining ones of the plurality of functional resistors on the thermally-isolated 
micro-platform 

3. A method as claimed in claim 2, wherein placing a heating resistor on the 
thermally-isolated micro-platform further comprises placing said heating resistor 
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such that it is electrically isolated from said at least one of the plurality of functional 
resistors, 

4. A method as claimed in any ono of claim s 1 to 3 56, wherein said subjecting 
comprises providing a plurality of electrical pulses and measuring said resistance 
value of one of said plurality of functional resistors in between each of said plurality 
of electrical pulses to determine whether a target resistance value has been 
obtained. 

5. A method as claimed in any ono of claim s 1 to d 56, wherein said heating 
comprises providing dynamically-shaped electrical pulses to achieve substantially 
constant temperature as a function of time during a trimming pulse. 

6. A method as claimed in claim 2, wherein said placing a heating resistor on the 
thermally-isolated micro-platform further comprises placing said heating resistor 
such that it traces said at least one of said plurality of functional resistors. 

7. A method as claimed in claim 6, wherein said heating resistor is placed along an 
outside portion of said functional resistor to obtain a substantially constant 
temperature distribution across said functional resistor. 

8. A method as claimed in any on e of c laim s 1 to 7 56. further comprising raising said 
thermally-isolated micro-platform's temperature to trim downwards values of all 
trimmable functional resistors on said thermally-isolated micro-platform, measuring 
said trimmable functional resistors, and individually trimming upwards each of said 
trimmable functional resistors. 

9. A method for providing and trimming a circuit, the method comprising: 

provid i ng at least ono thermal l y i solated m i cro p l atform on a substrate; 
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placing at least two resistive elements with non-zero temperature induced drift 
on said at l east ono thorma ll v i solated micro p l atform a substrate to be thermally 
isolated , such that said at least two resistive elements on said at l e ast one micro 
p l atform are subjected to a substantially same operating environment, at least one 
of said at least two resistive elements on sa i d at least ono m i cro p l atform being 
thermally trimmable; 

trimming said at least one resistive element on sa i d at loast ono m i cro platform 
to trim said circuit by thermal cycling; 

connecting said at least two resistive elements together in said circuit in a 
manner to compensate for said operating environmen t on said at l e ast one micro - 
p l atform ; 

wherein heat generated during operation on th e at le ast on e micro platform is 
distributed among said at least two resistive elements such that temperature drift is 
substantially compensated. 

10. A method as claimed in claim 957, wherein said connecting said at least two 
resistive elements together comprises connecting said two resistive elements in 
series, wherein an applied voltage is divided with a predetermined ratio. 

11. A method as claimed in claim 957, wherein said placing at least two resistive 
elements of said circuit on said at least one thermally-isolated micro-platform 
comprises said at least two resistive elements to be temperature sensitive 
elements located closely on said at least one thermally-isolated micro-platform, 
and whose signals are combined to measure a temperature differential induced 
during operation. 

12. A method as claimed in claim 1 1 , wherein said signals are combined to measure a 
temperature differential induced by a gas movement. 
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13. A method as claimed in claim 957, further comprising placing a heating resistor on 
the at least one thermally-isolated micro-platform in close proximity to said at least 
one resistive element, wherein said trimming said at least one resistive element 
further comprises passing a signal through the heating resistor to increase its 
temperature significantly for the purpose of trimming said at least one resistive 
element. 

14. A method as claimed in claim 13, wherein said heating resistor and said at least 
one resistive element are on separate thermally-isolated micro-platforms. 

15. A method as claimed in any one of claims 9-40-4457, wherein said trimming 
comprises providing a plurality of electrical pulses and measuring said resistance 
value of one of said at least two resistive elements in between each of said 
plurality of electrical pulses to determine whether a target resistance value has 
been obtained. 

16. A method as claimed in any ono of claims 9 to 15 57, wherein said heating 
comprises providing dynamically-shaped electrical pulses to achieve substantially 
constant temperature as a function of time during a trimming pulse. 

17. A method for trimming a functional resistor, the method comprising: 

providing a thermally i so l ated micro platform on a substrate; 

placing a functional resistor on said th e rmal l y iso l ated micro p l atform a 
substrate such that they are thermally-isolated : 

subjecting said functional resistor to a heat source having a power 
dissipation geometry adapted to obtain a substantially constant temperature 
distribution across said functional resistor when a temperature of said functional 
resistor is raised for trimming purposes; and 

trimming said functional resistor using at least one heat pulse. 
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18. A method as claimed in claim 4758, wherein said trimming comprises passing a 
signal through said functional resistor, said functional resistor providing said heat 
source. 

19. A method as claimed in claim 4758, wherein said subjecting comprises placing a 
heating resistor on said thermally-isolated micro-platform in close proximity to said 
functional resistor, and wherein said trimming comprises passing a signal through 
said heating resistor to trim said functional resistor. 

20. A method as claimed in claim 19, wherein said subjecting further comprises 
designing a heater path to encircle said functional resistor. 

21. A method as claimed in any ono of claims 17 to 20 58, wherein said subjecting 
comprises supplying more heat around edges of a region in which most of said 
functional resistor resides, in order to counteract a faster heat dissipation in said 
edges and resulting temperature gradients across the thermally-isolated micro- 
platform. 

22. A method as claimed in claim 19, wherein said subjecting further comprises 
designing a heater path to substantially enclose said functional resistor with said 
heating resistor. 

23. A method as claimed in any ono of claims 17 to 22 58, wherein said subjecting 
comprises increasing a density of resistive lines near locations where there is 
greater heat loss to compensate for the heat loss. 

24. A method as claimed in any on e of claims 17 to 22 58, wherein said trimming 
comprises providing a plurality of electrical pulses and measuring said resistance 
value of one of said plurality of functional resistors in between each of said plurality 
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of electrical pulses to determine whether a target resistance value has been 
obtained. 

25. A method as claimed in any ono of claims 17 to 22 58, wherein said trimming 
comprises providing dynamically-shaped electrical pulses to achieve substantially 
constant temperature as a function of time during a trimming pulse. 

26. A circu i t for trimming a functiona l r e s i stor, th e c i rcu i t compr i s i ng: 

a therma ll y - iso l at e d m i cro - p l atform on a substrat e ; 

a p l ural i ty of funct i ona l r e s i stors spac e d apart on th e th e rma ll y -i so l at e d m i cro - 
p l atform; and 

tr i mm i ng c i rcuitry for subj e ct i ng a port i on of th e th e rma ll y - iso l at e d m i cro - 
platform to h e at puls e s such that a res i stanc e va l u e of on e of said plural i ty of 
funct i ona l r e sistors i s tr i mm e d wh ile a resistanc e va l u e of r e main i ng on e s of said 
p l ural i ty of funct i ona l res i stors r e ma i ns substantial l y untr i mm e d. 

27. A circuit as claim e d in claim 26, wherein said tr i mming circuitry comprises circuitry 
for passing a s i gna l through said one of said plural i ty of functional r e s i stors. 

28. A circu i t as cla i m e d i n c l a i m 26, wh e r e in sa i d tr i mm i ng c i rcuitry comprisos at l east 
on e h e at i ng r e s i stor on sa i d micro platform for r e ceiv i ng a signa l and tr i mm i ng sa i d 
on e of sa i d p l ura li ty of functional r esi stors, 

29. A c i rcuit as cla i m e d i n c l a i m 28, wh e r e in e ach of said at le ast on e h e at i ng r e sistor 
trac e s at least on e of sa i d p l ura l ity of funct i ona l r e sistors. 

30. A circuit as claim e d in c l a i m 29, wh e r e in a f i rst pair of funct i ona l r e sistor and 
heat i ng res i stor i s grouped and embedd e d w i th a socond pair of functiona l ros i stor 
and hooting o l omont so that l ocations of port i ons of said f i rst pair and sa i d second 
pair a l tornato on said thorma ll y i solated m i cro platform. 
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31. A circu i t as c l a i m e d i n c l a i m 30, whor ei n sa i d port i ons of said f i rst pa i r and sa i d 
socond pa i r aro s e parated by s l ots in said therma ll y i solated m i cro p l atform, 
th e reby r e duc i ng h e at transf e r and i ncr e asing th e rma l i so l ation b e tw ee n sa i d first 
pair and said s e cond pair. 

32. A circuit as c l aimed in claim 31, whoro i n said s l ots aro continuous. 

33. A c i rcuit as c l aim e d i n claim 26, whoroin sa i d tr i mm i ng c i rcu i try compr i ses c i rcu i try 
for transm i tt i ng a p l ura li ty of o l octrica l pu l ses and measur i ng sa i d ros i stanco va l ue 
of on e of sa i d p l ura l ity of funct i ona l r e sistors i n betw ee n e ach of sa i d p l ura li ty of 
e l ectr i ca l pulses to d e t e rm i n e wheth e r a targ e t r e sistance va l u e has b ee n obtain e d. 

3^, A circu i t as cla i med i n claim 26, whoro i n said trimming c i rcu i try compr i ses c i rcuitry 
for transmitting dynam i ca l ly shap e d pulsos to ach i eve substantial l y constant 
t e mp e ratur e as a function of t i m e dur i ng a tr i mm i ng pu l se. 

35.A circu i t for tr i mm i ng circu i t ele m e nts, th e c i rcu i t compr i sing: 

at l east one thermal l y- i solat e d micro platform on a substrat e ; 
at le ast two r e s i stiv e elem e nts with non - z e ro t e mp e rature i nduc e d drift on said 
at l east on e th e rmal l y iso l ated micro p l atform, such that said at l east two ros i stivo 
olomonts on said at loast one m i cro p l atform aro subject e d to a substantia l ly same 
oporating environment, at l e ast on e of sa i d at least two r e s i st i ve o l omonts on said 
at le ast on e micro - p l atform b ei ng th e rma ll y tr i mmab le ; and 

tr i mming c i rcuitry for th e rmal l y trimm i ng sa i d at le ast on e of sa i d at le ast two 
r e sistiv e el em e nts: 

wh e r ei n sa i d at le ast two r e s i stiv e ele m e nts ar e conn e ct e d tog e th e r in said 
circu i t in a manner to compensate for sa i d op e rating env i ronment on sa i d at l east 
on e m i cro - p l atform, and h e at g e n e rat e d on th e at le ast on e micro p l atform is 
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distributod among tho at loact two o i rou i t e lomonts such that an e ffoot of 
tomporaturo dr i ft i s componsatod. 

36. A circuit as cla i mod i n claim 3^, wh e rein sa i d at le ast two r e sistiv e e l e m e nts ar e 
conn o ct o d together in s e ries and an app l ied voltago is d i vided w i th a 
pr e d e termined rat i o. 

37. A c i rcu i t as c l a i m e d i n c l aim 3^, wh e r e in sa i d at l e ast two r e s i st i v e elements ar e 
tomporaturo s e nsitive e l ements located c l osoly on said at l east ono thermal l y 
i solated — micro - p la tform, — and whos e s i gnals ar e comb i n e d to m e asure a 
t e mp e ratur e diff e r e ntia l . 

38. A circuit as claim e d in c l aim 3d, furth e r comprising a heating r e s i stor on tho at least 
on e th e rma ll y -i so l at e d m i cro - p l atform i n clos e prox i m i ty to sa i d at le ast on e 
rosist i vo element, where i n sa i d tr i mming circuitry further c i rcu i try for pass i ng a 
s i gnal through tho heat i ng res i stor to increase i ts tomporaturo s i gnif i cant l y for tho 
purpos e of tr i mming said at le ast on e r e s i stiv e ele m e nt. 

39. A c i rcu i t as cla i m e d i n claim 37, wh e r ei n sa i d h e at i ng r e sistor and sa i d at l east one 
r e sistiv e ele m e nt ar e on separat e th e rmally -i so l at e d micro - platforms, 

AO A c i rcuit as cla i m e d in c l aim 3d, wh e re i n sa i d trimming c i rcuitry for h e ating furth e r 
compr i s e s circu i try for transm i tt i ng a plural i ty of el e ctrical puls e s and m e asur i ng 
sa i d r e s i stanc e va l u e of on e of sa i d at le ast two res i stiv e e l e m e nts i n b e tw e en 
e ach of said p l ura li ty of ele ctrica l pu l ses to d e t e rmine wh e th e r a target r e sistance 
value has boon obtained, 

A^A circu i t as c l aim e d in cla i m 3 4 , wh e r ei n sa i d tr i mm i ng c i rcu i try for h e at i ng 
compris e s — circu i try for transm i tt i ng — dynam i ca ll y - shaped — puls e s to — ach ie ve 
substant i a ll y constant t e mp e ratur e as a funct i on of timo dur i ng a tr i mm i ng pulse. 
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^2.A c i rcu i t for trimm i ng a functiona l res i stor, the c i rcu i t compris i ng: 
a thorma ll y i so l atod m i cro p l atform on a substrate; 

a funct i ona l r e s i stor on sa i d th e rma l ly i solat e d m i cro - p l atform subj e ct to a h e at 
source having a power dissipation g e om e try adapted to obta i n a substantial l y 
constant temp e ratur e — d i stribut i on — across — said — functional — r e sistor wh e n — a 
t e mp e rature of said functional r e sistor i s ra i s e d for tr i mm i ng purpos e s; and 

trimming c i rcuitry for tr i mm i ng th e functional r e sistor. 

A3 A circu i t as c l a i med i n c l aim A2, wherein said h e at sourc e compr i s e s a h e ating 
r e sistor on said th e rmal l y -i so l at e d micro - p l atform in c l ose prox i m i ty to sa i d 
funct i onal r e sistor, and wh e r e in sa i d tr i mm i ng circu i try compr i s e s c i rcuitry for 
passing a s i gna l through sa i d h e at i ng r e s i stor to trim said funct i ona l r e sistor. 

^^.A c i rcu i t as c l aim e d i n claim 42, wh e r ei n sa i d pow e r d i ssipat i on g e om e try 
compr i ses a hoat e r path that e ncirc le s the funct i ona l res i stor. 

4 5. A c i rcu i t as claim e d i n c l aim A2, wh e r ei n said pow e r d i ssipation g e om e try furth e r 
compr i ses a heat e r path that provid e s mor e heat to e dges of th e functional resistor 
and result i ng temperature grad i ents across the at l east one th e rma l ly iso l ated 
m i cro p l atform, 

46. A circu i t as cla i m e d i n c l a i m 42, wher e in sa i d pow e r dissipation geometry 
compr i ses a h e ater path that substantial l y enc l os e s sa i d functiona l r e s i stor with 
said heating r e s i stor, 

47. A c i rcu i t as claim e d i n any on e of c l a i ms A2 to 46, wher ei n said power d i ssipat i on 
g e ometry furth e r compris e s an incr e ased density of res i stive l inos near locations 
wh e r e th e r e i s groator heat l oss to compensate for the heat l oss. 
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A8A c i rcu i t as c l a i m e d i n c l a i m A2, whoro i n sa i d tr i mming c i rcu i try for hoat i ng 
compris e s c i rcu i try for transmitt i ng a plurality of o l ectr i ca l pu l s e s and m e asur i ng 
sa i d r e s i stanc e value of one of sa i d p l ura l ity of funct i ona l r e s i stors i n b e tw ee n each 
of sa i d p l urality of e le ctr i cal pu l s e s to determ i ne whether a targ e t r e s i stanc e valu e 
has b ee n obta i ned. 

' IQ.A circuit as c l aimed i n c l aim A2, whore i n sa i d tr i mming circu i try for hoating 
compr i s e s — c i rcu i try for transmitt i ng — dynam i cally - shap e d — pu l s e s to achi e v e 
substantia ll y constant temp e rature as a funct i on of t i me dur i ng a trimm i ng pu l so. 

50. A method for calculating a temperature coefficient of resistance of a functional 
resistor, the method comprising: 

provid i ng at l e ast one thermal l y i so l ated m i cro platform on a substrate; 
placing a functional resistor on said at least ono therma ll y iso l at e d m i cro 
p l atform a substrate such that they are thermally-isolated : 
injecting a heat pulse into said m i cro - p l atform t o raise a temperature of said 
functional resistor to a predetermined temperature; 

measuring a resistance value of said functional resistor at a plurality of 
temperatures; and 

calculating said temperature coefTicient of resistance based on said measured 
resistance values. 

51. A method as claimed in claim 5059, further comprising placing a heating resistor 
on said at least one thermally-isolated micro-platform and wherein said injecting a 
heat pulse comprises passing a signal through said heating resistor. 

52. A method as claimed in claims 50 or 51 59, further comprising measuring a 
resistance value at a plurality of elevated temperatures in order to determine how 
said temperature coefficient of resistance varies as a function of temperature. 
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ss. A method as claimed in any ono of claims 50 to 52 59. wherein said micro-platform 
comprises a plurality of said functional resistors, said injecting a heat pulse 
comprising heating of said micro-platform to heat all of said functional resistors at a 
same time, said measurement and said calculating being performed substantially 
simultaneously for all of said functional resistors. 

5*1 .A circu i t for ca l culating a temp e rature co e ff i ci e nt of resistanc e of a funct i ona l 
r e s i stor, th e c i rcuit comprising: 

at le ast on e th e rmal l y i so l ated micro p l atform on a substrat e ; 

a functiona l r e s i stor on sa i d at le ast on e th e rmal l y i solat e d micro-p l atform; 

h e at i ng c i rcu i try for i njocting a hoot pu l s e i nto said m i cro p l atform to raise a 

t e mp e ratur e of sa i d functional r e s i stor to a pr e d e t e rmin e d t e mp e ratur e ; 
measur i ng circuitry for moasuring a rosistanco va l ue of said functiona l 

r e s i stanc e at a p l ural i ty of t e mp e ratur e s; and 
calcu l ating circu i try for ca l culat i ng said t e mporaturo cooffic i ont of r e sistance 

basod on sa i d rosistanco va l u e at sa i d tomporaturos. 

55. A circuit as c l aimed in cla i m 5^, whoroin sa i d heat i ng circuitry comprises a hoat i ng 
r e sistor on sa i d at l e ast on e th e rmal l y - iso l ated m i cro platform for pass i ng a signa l 
through sa i d h e at i ng r e s i stor and h e at i ng sa i d functiona l res i stor. 

56. A method as claimed in claim 1. further comprising providing a thermally-isolated 
micro-platform on said substrate, and said placing a plurality of thermallv-trimmable 
functional resistors on a substrate comprises placing said plurality of thermally- 
trimmable functional resistors on said thermally-isolated micro-platform. 

57. A circuit as claimed in claim 9, further comprising providing at least one thermally- 
isolated micro-platform on said substrate, and wherein said at least two resistive 
elements are on said at least one thermally-isolated micro-platform. 
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58. A method as claimed in claim 17, further comprising providing a thermally-isolated 
micro-platform on said substrate, and said placing a thermallv-trimmable functional 
resistor on a substrate comprises placing said thermallv-trimmable functional resistor 

on said thermally-isolated micro-platform. 

59. A circuit as claimed in claim 50, further comprising proyiding at least one 
thermally-isolated micro-platform on said substrate, and wherein said functional 
resistor is on said at least one thermally-isolated micro-platform. 



